major Asian subgroup with the corresponding prevalences among all Asians (the combined subgroups) and among Whites (reference group representing the health profile of the "host" country). We also determined for each subgroup the effect of sociodemographic and immigration and acculturation characteristics on the odds of particular risk factors.
METHODS Study Population
We used data from a case-control study of bone fractures conducted in 5 Northern California Kaiser Permanente Medical Care Program (KPMCP) centers in Hayward, Oakland, San Francisco, Santa Clara, and South San Francisco. 37, 38 KPMCP is a group practice prepaid health maintenance organization (HMO) with approximately 2.5 million members in 14 counties of Northern California (approximately 25% of the population). Case and control subjects were identified for November 1996 through May 2001 and were interviewed through October 2001. Specific information about the ascertainment of case and control subjects has been published elsewhere. 37, 38 Briefly, eligible case subjects were Kaiser members aged 45 years and older who were identified weekly through computerized radiology, inpatient, and outpatient records as having a fracture of the foot, forearm, humerus, pelvis, or shaft of the tibia or fibula. Non-Whites were oversampled. Overall, 67.8% of eligible case patients agreed to participate, for a total of 3168 case participants. Control subjects were randomly sampled from the computerized Kaiser membership records over the same time period as case patients, within specific gender, race/ethnicity, and age groups. Overall, 74.6% of eligible control subjects agreed to participate, for a total of 2413 control participants.
Data Collection
Interviews were conducted by trained interviewers either in participants' homes or other place of convenience or by telephone (38.1%). Most interviews were conducted in English, although a few (n = 5) were conducted in Mandarin or Cantonese. "Language barrier" was not stated by any subject as a reason for declining an interview. For case participants, The Office of Management and Budget (OMB) defines Asians and Pacific Islanders (APIs) as "person [s] having origins in any of the original peoples of the Far East, Southeast Asia, the Indian subcontinent, or the Pacific Islands." 1, 2 This growing population in the United States includes Chinese, Japanese, Filipinos, Koreans, Pacific Islanders (e.g., Native
Hawaiians and Samoans), Southeast Asians (e.g., Vietnamese and Hmong), and persons from the Indian subcontinent. 3 In addition to their cultural diversity, US APIs differ in their immigration history. Statistics based on the 1990 census show that although 80% of Japanese residents were born in the United States, only 20% of Vietnamese were born here. 4 APIs also have become increasingly integrated with other racial groups: Of the 4% of the California population identifying with more than 1 race in the US Census, more than a quarter identified with an API group. 5 Because data on Asians have tended to be aggregated in studies, little is currently known about how anthropometric and lifestyle characteristics that represent risk factors for several major diseases vary among Asian subgroups. Studies that have presented disaggregated data have shown heterogeneity in health profiles among subgroups 3, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] and by birthplace and acculturation. 7, 9, [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] Thus, aggregating this heterogeneous population may mask important health differences among specific subgroups. 35, 36 The objective of this study was to examine variations in selected constitutional and lifestyle characteristics among specific Asian subgroups in the Northern California Kaiser membership population. Toward this aim, we compared the prevalence of purported risk (and protective) factors, including anthropometry, soy consumption, smoking, alcohol consumption, physical activity, general health status, and disease conditions, among each questions referred to specified periods before the fracture occurred, whereas for control participants, questions referred to specified preinterview periods. No data from proxy interviews are included in these analyses.
Study Variables
Unknown or missing values were excluded from the analyses unless otherwise specified.
Sociodemographic, immigration, and acculturation characteristics. Sociodemographic, immigration, and acculturation characteristics were the primary independent variables of interest in our analyses. Participants were asked "What is your race and ethnicity? Please tell me all that apply." The available choices (read to participants) were White, Black or African American, Hispanic or Latino, Japanese, Chinese, Filipino, Other Asian, Pacific Islander, Native American, and other. Participants indicating that they were "other Asian" were asked a subsequent question-"From what Asian countries are you a descendant?"-to assign them to a more specific group. Participants who reported belonging to more than 1 racial/ethnic group, at least one of which was an Asian group, were called "multiple-race Asians." Of the 79 multiple-race Asians, 13 identified with only Asian subgroups, and 66 identified with at least 1 Asian subgroup and 1 non-Asian subgroup. Subgroups with fewer than 30 members were combined into the "other Asians" group.
Immigrant and generational status was based on country of birth, year or age at which family moved to the United States, and country of birth of parents and grandparents. United States-born (US-born) participants who had at least 1 US-born parent were coded as US-born (> first generation) and those whose parents were both foreign-born were coded as US-born (first generation). Foreign-born participants were classified into 3 categories of foreign-born: < 50% of life in US, 50%-75% of life in US, > 75% of life in US. An index indicating language-speaking preference as a measure of acculturation [39] [40] [41] [42] was constructed from the preferred language in 4 settings: reading and speaking, thinking, conversing with friends, and listening to/ watching radio and TV programs. This language index ranges from 0 to 4, where 0 is preferring English in all 4 contexts, and 4 is preferring a foreign language in all 4 contexts.
Constitutional and lifestyle characteristics as disease risk factors. Self-reported weight and height were combined as body mass index (BMI) = kg/m 2 . BMI categories were based both on distributions in the study sample and on categories used in previous studies. 43, 44 Participants were asked their usual frequency of consumption of soy milk and tofu and of alcohol (beer, wine or champagne, hard liquor) during the past 12 months. In addition, participants were asked for their smoking history, as well as for details regarding frequency and duration of smoking. Participants were considered to be current smokers if they reported having smoked in the past year. Participants were also asked about their participation in specific types of physical activity during the past year. We combined past-year physical activity into 3 domains: household activities, low-impact exercises or stretching, weight-bearing exercises, and recreational activities. Participants were also asked about their participation in specific types of physical activity at 16 years of age; we grouped these activity types into 3 domains: daily living activities, household or yard work, and recreational activities. A previous study in which participants were asked to recall what kinds of physical activity they engaged in 20 to 30 years ago found recall of leisure-time moderate and vigorous activity to be fair (intraclass correlation coefficients 0.40-0.45). 45, 46 The specific types of activity comprising each domain are shown in Table 1 .
Self-reported health and selected diseases or health conditions. Finally, participants were asked to rate their overall health on a 4-point scale, from "poor for your age" to "excellent for your age." Participants were also asked whether a doctor or other medical practitioner had ever told them that they had a specific health or medical condition (Table 1) . Unknown or missing values were coded as a negative response (i.e., as not having had the condition of interest).
Statistical Analysis
We generated frequency distributions of the characteristics for Whites, all Asians, and each Asian subgroup. The distributions for Asians were adjusted to the gender and 10-year age distribution of Whites with the direct method of standardization. 47 Unconditional logistic regression was used to compute odds ratios (ORs) and 95% confidence intervals (CIs) for the associations between sociodemographic, immigration, and acculturation factors and lifestyle and constitutional characteristics adjusted for age, gender, mode of interview (phone vs in-person), Kaiser race/ethnicity (to adjust for sampling), and case-control status. All analyses were conducted with SAS version 6.12.
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RESULTS
Demographic Characteristics
Overall, approximately three quarters of the study population was female; the distributions of gender and age among the participants reflect the characteristics of persons who incurred fractures at the sites of interest ( Table 2 ). Although case participants were slightly more likely than control participants to be female, all of the other characteristics were similar between case and control participants within each racial/ethnic group (data not shown).
Fewer Asians (combined group) than Whites had more than a college education. However, educational attainment varied across Asian subgroups, with Japanese having the highest levels and Filipinos having the lowest. With the exception of multiple-race Asians, more Asians were married and fewer were widowed, divorced, or separated compared with Whites. Proportionally more Japanese and multiple-race Asians were living alone compared with other Asian subgroups.
Immigrant status varied widely across subgroups; more Chinese, Filipinos, and other Asians had recently immigrated, whereas more Japanese were born in the United States. Language preference was consistent with immigrant status across subgroups, with the exception of Filipinos, among whom, despite the high proportion of foreign-born residents, a fairly high proportion of participants preferred to speak English.
Anthropometry
Asians tended to be substantially lighter and shorter than Whites (Table 1) , although the proportion of participants in the highest category of weight ( > 70 kg) varied (from 8% among Japanese to 48% among multiple-race  RESEARCH AND PRACTICE  (Table 3) . Filipino women were considerably less likely than their male compatriots to have high BMIs, although an association with gender was not seen for any other subgroup. Among all subgroups, there was a nonsignificant trend toward lower BMIs at older ages. An inverse association between BMI and education was seen among multiplerace Asians. In multivariate models, the magnitudes and confidence intervals for each of these factors did not change appreciably (data not shown).
Soy Consumption
The percentage of Asians consuming tofu or soy milk was considerably higher than that of Whites, but among the subgroups, more Chinese and Japanese than other Asian subgroups consumed soy products (Table 1) . In a multivariate regression model, soy consumption was associated with recent immigration (OR = 3.1 [95% CI = 1.6, 6.1] and OR = 2.4 [95% CI = 1.3, 4.6], respectively, among foreign-born Asians who had been in the United States 50% or less and 50% to 75% of their lives, compared with US-born Asians of second generation or later).
Alcohol Consumption
Asians were less likely than Whites to report alcohol consumption during the past year, although prevalence varied from 36% among Chinese to 62% among Japanese (Table 1) . In a regression model, women were less likely than men to report ever having consumed alcohol (OR = 0.4 [95% CI = 0.3, 0.6]), and Asians who were never married were more likely than those who were ever married to report ever having consumed alcohol (OR = 5. 
Smoking
Overall, proportionally fewer Asians than Whites had ever smoked or were current smokers (Table 1) . Japanese and multiple-race Asians showed the highest proportion of ever smokers (36% and 38%, respectively), and Chinese the lowest proportion (15%). Filipinos and multiple-race Asians showed the highest proportion of current smokers and also were more likely than those in the other Asian subgroups to have started smoking at 18 years or younger. Table 4 shows that, with the exception of multiple-race Asians, women were considerably less likely than men to have ever smoked. Older age was associated with smoking among Chinese. Foreign-born Asians were less likely than their US-born counterparts to smoke, although among Japanese, the opposite trend was seen. Japanese, Filipinos, and multiple-race Asians who preferred a foreign language were less likely than their English-preferring counterparts to smoke, although the confidence intervals for these odds ratios included 1.
Physical Activity
For adulthood physical activity, Asians (combined group) had a slightly lower prevalence of engaging in household and low-impact and stretching physical activities than did Whites, although there were slight variations across subgroups ( Table 1 ). The percentage who engaged in low-impact and stretching exercises ranged from 28% among Filipinos to 36% among multiple-race Asians. For retrospective reports of physical activity at 16 years of age, proportionally fewer multiple-race Asians compared with other subgroups engaged in daily living activities (e.g., walking to bus, school, or errands), and more Filipinos reported participating in household physical activities.
In regression models with recreational physical activities as the outcome, Japanese women were less likely than Japanese men to report participating in recreational physical activity (OR = 0.2 [95% CI = 0.0, 0.8]), whereas among multiple-race Asians, women were 4 times more likely than men to participate in physical activity (OR = 3.9 [95% CI = 1.2, 13.0]). Among Japanese, Filipinos, and other Asians, having more than a high school education was associated with more physical activity (OR = 2. 
General Self-Reported Health and Selected Diseases and Health Conditions
A slightly higher percentage of Asians (combined group) than of Whites reported being in fair or poor health, from 13% among Chinese and other Asians to 20% among multiple-race Asians (Table 1) . A higher percentage of Filipinos and multiple-race Asians than of Whites or of any other Asian subgroups reported having diabetes. Other notable findings regarding disease frequency were the higher prevalences of angina, heart attacks, and heart failure among multiple-race Asians and the higher prevalence of stroke or blood clots and the lower percentage of arthritis among other Asians. All of the subgroups reported lower prevalences of epilepsy, seizures, convulsions or fits, depression, cancer, and underactive thyroid compared with Whites. Among Filipinos, only older age was associated with having diabetes (data not shown).
DISCUSSION
Because previous health research has typically considered US Asians as a single group, little is known about how health and health-related risk factors vary among specific Asian subgroups. 36 Our data show substantial variation across subgroups in constitutional and lifestyle characteristics that were not detectable in the combined-group data. For example, we found that Japanese and multiple-race Asians were more likely than other subgroups to have ever smoked and that Filipinos were more likely to have started smoking at an early age. Chinese and Japanese consumed soy products more frequently than did other Asians, a finding consistent with results from a case-control study of breast cancer. 30 We also found variations in the prevalence of certain health conditions-most notably a high prevalence of diabetes among Filipinos, which, to our knowledge, has not been previously reported. The fact that the comparability of our results with those reported in the sparse published literature on health characteristics among Asians mostly depends on where and when studies were conducted indicates that geographical and temporal heterogeneity in health may exist among Asians. For example, we found that Chinese and Japanese had lower BMIs com- RESEARCH AND PRACTICE  Relative distributions were adjusted to the gender and 10-year age distributions of Whites. , which showed that among Kaiser enrollees, Chinese had lower BMIs than did Japanese and Filipinos. 9 In the Klatsky study, the odds of having a BMI equal to or greater than 24.4 kg/m 2 were 1.6 to 3.0 times higher for Asian men born in the United States than for those born in Asia, although this association was not seen for women. 9 We found higher BMIs among USborn compared with foreign-born residents within all subgroups, but we did not detect effect modification by gender. The discrepancies in the BMI results among studies may reflect temporal differences in these populations, particularly given the rapidly changing immigration patterns.
Our results also showed associations of selected health characteristics with immigrant status and, to some extent, acculturation. An analysis of NHIS data on self-reported health status and other indicators of health showed better health among recent immigrants compared with their US-born counterparts. 7 The authors proposed 2 hypotheses for these observed patterns: (1) persons who immigrate tend to be healthier and more robust than those who do not (i.e., the "healthy migrant" effect 49 ), and (2) other cultures tend to subscribe to and practice healthier lifestyles than those of the mainstream American culture. Asian immigrants may also be less likely than US-born Asians to report poor health or to seek professional treatment because of other cultural, economic, or political reasons, 50 including lack of financial means to pay for medical care or fear of deportation (if they are undocumented aliens). We found that foreign-born Asians were generally healthier than US-born Asians in the characteristics we examined. However, this pattern was not seen in all subgroups; for example, foreign-born Japanese were twice as likely to smoke compared with their US-born counterparts.
In our study population, immigration status appeared to be more strongly associated with constitutional and lifestyle characteristics than did language. English proficiency is often used as a marker of acculturation in studies of Hispanics/Latinos and some Asian racial/ ethnic groups. 21, 22, 26, [39] [40] [41] [42] 51 In our population, however, either acculturation was not strongly associated with the characteristics we examined or else language may not have been a sensitive measure of acculturation. In the San Francisco Bay area, Asian languages have become increasingly prevalent in the media and in stores Although the proportion of persons of multiple race is currently small (4% in California overall), the proportion among those younger than 18 years is as high as 10% in some regions of California, such the San Francisco Bay area. 52 For most of the characteristics we examined, the prevalence among multiple-race Asians fell between those among Whites and among all Asian groups combined. Unfortunately, small numbers of participants limited our ability to examine patterns for more specific multiple-race groups. The assessment of multiple race/ethnicity in studies presents analytic challenges such as small numbers and collapsibility of groups. 53 However, the increasing numbers of people who identify with multiple races and the potential utility of research of these populations in understanding disease etiology warrant the continued collection of multiple race/ethnicity information. 53, 54 Risk factor prevalence estimates reported in this study are not representative of those in the general population, because they are based on fracture patients and persons without previous history of fracture from an HMO. The generalizability of our results is further limited by the underrepresentation among the Kaiser membership of the very lowest and highest socioeconomic strata of the general population. 55, 56 Our intent was to compare health and related risk factors across the Asian subgroups within the study sample; thus, our reported prevalences should not be compared with other reports of prevalence. Because the participant interviews were conducted primarily in English, our sample may underrepresent non-English speakers. However, our data show heterogeneity in language preference: 18% of Asians preferred a foreign (non-English) language in all contexts.
All of our data are based on self-report and thus may be subject to misclassification. For example, previous studies have shown that the validity of self-reported anthropometric measures varies according to demographic factors such as age, gender, race/ethnicity, income, and education and on behavioral characteristics such as smoking and physical activity, as well as on BMI itself. 57, 58 Despite the large overall number of Asians in this study, another limitation is the small numbers of participants from certain Asian subgroups, so that analyses beyond Chinese, Japanese, and Filipino were not possible. Similar analyses in larger, more representative databases-including the NHIS, 59 the National Health and Nutrition Examination Survey, 60 and the California Health Interview Study 61 -not only would provide a better understanding of health patterns in these 3 large Asian subgroups but also would yield needed information for the smaller Asian subgroups. These large databases would also allow an examination of the independent and joint effects of sociodemographic, economic, and immigration factors on health behaviors and outcomes. Our study, based on a secondary analysis of data from a case-control study of fractures, lacked potentially important information regarding sociocultural factors that may be relevant to influencing health behaviors among Asians. Despite the limitations of this study, there were several noteworthy strengths, including relatively large numbers of Chinese, Japanese, and Filipino participants; identification and inclusion of multiple-race Asians; and a detailed analysis of characteristics that have seldom been examined for specific Asian subgroups. The heterogeneity in health and in sociodemographic, immigration, and acculturation factors among Asian subgroups reinforces the notion that epidemiological studies should, to the extent possible, collect detailed information on specific race/ethnicity and should conduct analyses to examine variations in risk factors and disease without relying on broad racial/ethnic labels. Such research would provide a basis for the development of effective public health interventions by identifying specific subpopulations that experience health disparities compared with the general population or that are at high risk of disease.
